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CHRONOLOGICAL ORGANIZATION 

CONTENT AND OBJECTIVES 



Section A 
Unit 1, 

a. 



b. 



(2,v hours) 

The structure, me thods and terms of a scientific discipline 
Given a list of five common topic s , s tatements and names, 
the student will state whether each is principle, theory, 
phenomenon, hypothesis or law; and will rank them in the 
hierarchy of a scientific discipline* 

The usual simple mathematical and physical conventions 
TTIven VTi s toT“ma them a t i c al statements applicable to Geo- 
logy, the student will rearrange each statement in terms 
of a required variable* 

c. The relations of existing scientific disciplines to each 

other „ a 

’Given a list of observable phenomena, some of them in 
terms of numbers, the student must assign each phenomenon 
to its appropriate discipline* 

d* The so urces of some current ideas, about cosmogony 

From a list of magnitudes, formulae and statements, the 
student will select those items pertinent to the evolution 
of matter and stellar bodies* 

The outstanding hypotheses about the origin of the sola r 

system and the e arth an<i ~ome of ITta T i r sh ortcomi^ | 

TEi^uHint^irT^nHIy a seFTeF^ proposed origins of 
the solar system with their authors* Given the angular 
momentum of the sun, the student will calculate the angu- 
lar momentum of the solar system* 



e 



Unit 2* 

a* 



it 



The student will correctly write the title and name of the 
author of the most important reference for this unit* 

(4 hours) „ , 

The p osition in space of the solar system 
Given the distance in light years to the nearest star and 
to the nearest galaxy, the student must recalculate these 

distances in miles. 

hi The di mensions and composition of the sun 

From a permutation of the relative abundance of elements 
in the sun, the student will select the correct order. 

Given the sun*s diameter, the student will 
circumference in miles and compare it with that of tne 

earth. 

c. The physical charact eristics and arrangement s of the planets 
TEe student must construct a graph showing tne size and 
densities of the planets as a function of their distances 

from the sun. 



o 

ERIC 



flirt 












d. The asteroids _ . .. ... 

The student will invoke Bode 's law to explain the position 

of the asteroids in the solar system. 



e, 



The dimensions and shape of the earth _ . . 

■Given a sketch o7“ Eratosthenes* calculation of the cir« 
cumference of the earth, the student will label the ap- 
propriate parameters# The student will calculate the 
precision of this estimate. 



The e ar th • s fields: gravitational and magnetic 

From a series of solutions to iJewtorPs law of gravitation, 

the student must select the one correct in terms of the 

\vn j vet* sal constant# Given a magnetic heading, 

must calculate the corresponding azimuth# 



g< 



The earth*s movements and their daily and seasonal cons e - 

SHI that he is standing on the North Pole, the student 

must decide in which sense the earth is . ro ^ tine * . 

map of the world, the student must locate the solstices and 

equinoxes. 



h# 



Th© nature of our s atellite and those of, other planets, 
^enlTserTes"©? Incomp lete^patement s abou^the compos- 
ition of the moon, the student must supply the correct 
word or phrase to make each one a plausible idea# 



The student will correctly write the title aad name of the 
author of the most important reference for this unit. 



Unit 3( 
a 



The atomic^ nature of matter and the simplest ideas of 

Mven a ll s^of ^the chemical compositions of some nat- 
ur ally-oc cur ring substances, the student will state whether 
the bonding of each substance is covalent, ionic or met- 
allic . 



b# 



2**S?» T; » “•SifVS.K.er u 



Tfhiinuid or' gaseous, from a list of naturally- 
occurring substances, the student must select the ones that 

are crystalline. 



The chemical and crystalline degcrlgMgS g 2SSBS2 

st^e ^muSFsupplT^be proper - chemlcai c°mpo3ltlon 

SWS 5 

common mineral, the student must correctly Identify It. 
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Unit It-. 






The simplest views of the conditions for stability of 
common minerals : mineral reactions 

Given a phase ~3iagr am wTth the boundary between two sta- 
ble mineral assemblages, the student must formulate the 
reaction which takes place at the boundary and balance it* 



e 



The three types of common rocks as mineral aggregates and 
their field id entification , 

Gn €HeTasTs of the description of very common rock in 
terns of its minerals, texture, density and mode of occur- 
rence, the student will identify it as sedimentary, ig- 
neous or metamorphic, and give its ordinary name* 



The student will correctly write the title and name of the 
author of the most important reference for this unit. 



(2j hours) 

The overall density of the earth . 

Prom at able of e ar tTi const ant s , the student must cal- _ 
culate the earth f s average density and compare this with 
the density of surface rocks. Given the earth s moment of 
inertia, the student must compare this value with that of 
a homogeneous sphere. 



b. 



The seismological pr operties of crystalline substances^ 

We student will ‘correctly lolve mathematical statements 
for the velocity of comressional and shear waves in cry- 
stalline substances to find their rigidity and bulk moduli 

and densities. 



The layered structure of the earth and the evidence from 

loomed Hat a given circle represents a section through 
the earth, and that three short line segments on the per- 
imeter of the circle represent the initial trajectories ot. 
earthquake waves, the student must correctly prolong the 
linesegments to specified points elsewhere on the perimeter 
of the circle. Given a model corresponding to modern ideas 
of on earth with layered shells, the student must name eac* 
shell and list its most important chemical and physical 
properties. 



d. The descriptions of meteorites and their possible geochem- 

IfveriT&e description of a rock, the student will identify 
it as terrestrial or a meteorite, and supply its name. 

Prom a list of the descriptions of some types of meteorites 
the student will select those most likely to occur as fall 

and name them. 



© t 



The simplest models for the differentiation and geochemical 

evolution of t*he ear~Efi. . , . ^ 

kiven the problem of T rotating sphere that shrinks to a 

smaller size, the student will calculate the increase in its 

rate of rotation. Prom a list of statements, ^ 

must select those which plausibly apply to d i f ^® r ^“ 

iation of a homogeneous planet and arrange the statements 

in a chronological .order* 

, • ' * * ■» * * * ■ * ’* ' ** * 












* 



The student will correctly write the title and the name of 
the author of the most important reference for this unit. 



Unit 5 

a. 



(3 hours) 

The geochemical cycle and silica different i at ion 
Criven a series of geo chemical assertions , the student 
will select those which plausibly apply to the different- 
iation of the e arth 1 s crust and will place these in a 
chronology. 



b. The Mohorovicic discon tinuity . 

TTIven a topographic section,inc luding a mountain range, 
a plateau and an ocean basin, the student will accurately 
sketch the base of the earth*s crust according to the 
modern consensus. Prom a list of reactions, involving 
common rock— forming minerals, the student will select 
those which are favored by increasing pressure. Prom a 
list of facts concerning the seismic properties of the 
earth*s crust, the student will select those that do not 
fit into the Kennedy theory. 



The basic ro ck-forming processes and time sequences de^ 

(ilven a cross-sectional sketch of a portion of the earth 
crust showing several numbered juxtaposed rock units, tne 
student will arrange the numbers in the correct sequence 
of geological events. 



e 



d. Fossils and evolution . 

The student will match each of a series of sketches of 
fossil animal remains with the name of the class or 
phylum to which it belongs, and assign to each a number 
representing its rank in an evolutionary sequence. 

Paleontological stratigraphy . . 

For each of a Series of ideas in the development of the 
principles of correlating rock units by fossil content, 
the student must designate the name of the author, the 
time and place. Given- three hypothetical columnar sec- 
tions with descriptions of their fossil content, the 
student will invent a reasonable correlation in time and 

space. 

f. The geologic c olumn ^ 

TfTven the name s of the most Important subdivisions of 
geologic time, the student will arrange them in the pro- 
per hierarchy and chronological sequence. l^om a list 
of animal and plant fossils, the student will J hose 

which best characterize any designated subdivision of 

geologic time • 



The student will correctly write the title and the name 
of the author of the most important reference for this 



unit. 
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Unit 6 (2 hours) 

a. Radioactivity i 

tf'rom a list of isotopes, the student will select those 

which have measure able half-lives • j 

I 

b. Nuclear geology and geol ogic clocks 1 

Prom a list of radioactive isotopes, the student will 

select those of significance to geologic doting. Given 

the uranium- and- thorium to lead ratio of a rock, the jj 

student will calculate its age. j 

■ 

c * The absolute ages of the geologic periods '] 

Given a geologic da£e in years, the student will assign j 

it to the subdivision of geologic time in which it falls. ) 

d. The oldest dated rocks and their significance j 

Tlie student, given the geological description of a loc- 
ality from which an important date has been taken, will 
indicate both the dated rock and the oldest rock of the 
locality. { 



The student will correctly write the title and the name of 
the author of the most important reference f or Ihis unit. 

•j 

Section B j 

Unit 7 (3 hours) 1 

a. Principles of sedime ntation j 

The student will apply Stokes* law to explain graded bed- 
ding. Given the description of some aspect of the phys- j 

ical behavior of transported sediments, the student will 
designate the behavior by its accepted term. \ 

b. Turbidity currents I 

fKe student will decide, on the basis of the Grand Banks 

data, whether an atomic submarine moves faster than a j 

turbidity current* j 

c* Principles of chemical and biochemical deposition \ 

Given a compilation oF ■fcemperature-concentration curves, j 

the student will rank the most common chemical sediments | 

in the order of their solubility. The student will name 

and describe five kinds of biochemical sedimentary rocks. ] 

! 

d. Classification of the sedimentary rocks 

Given a common sedimentary rock, the student will classify j 

it by name, designate its origin as continental, marine, 
lacustrine, etc. , and assign to it a point in a silica- 
carbonate-clay diagram. 



e* Some Pre-Cambrian sedimentary rocks 
. Given three unlabeled cross-sections of Pre-Cambrian lo- 

\ calities, the student must label the Pre-Cambrian forma- 

tions and name the locality* 

[*-- 

f 
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f • Some Cambrian rocks in North America, 

From a geologic cross-section containing Cambrian rocks, 
the student will calculate the total thickness of the 
Cambrian section, and will designate the locality by 
name. From a list of marine invertebrates, the student 
will select those occurring in the Burgess shale, 

g. Geo sync lines 

From estimate s of deposition of clastic materials at the 
mouth of the Mississippi, the student will calculate its 
rate of subsidence. The student will correctly label the 
stratigraphic al components on a sketch of the eugeosyncli 
nal environment. Given a pressure-temperature diagram 
containing a phase transition, the student will calculate 
the depth at which the transition can take place, 

h. The Cor dill er an and Appalachian geo sync lines, 

TKe student wTDTassign to eitHer the Appalachian or 
Cordilleran geosyncline each of a series of formations 
and stratigraphic al descriptions. 



The student will correctly write the title and the name of 
the author of the most important reference for this unit. 

a . The "laws” of superposition and original hori z ont al i . t jjL^ . 
Given a geological cross-section, tne student will cal u- 
late the initial dip of an indicated formation. 



b. 



Earth forces and the principle of iso stacy ^ a ^ ^ 

T^e ""student~ must oSTculate tfie density of an object float- 
ing to a given depth in a medium of given density. 

c. Time and the strength of rocks « ,, 

The student must identify by name each of a series of di 
ff erent kinds of folds as shown in both map view and cros 

sect ion . 

d. Folded Paleozoic r ocks . _ 

Given" a map oT^the folded Paleozoic rocks of the Ap- 
palachian belt, the student will correctly construct a 
block diagram of a designated portion of the map. 

e. The principles of faulting and description of tfloes of 

f^^ludent will identify by name each of a series of 
faults as shown in cross-section or block diagram. Given 
a block diagram of a certain type of fault, thd student 
must calculate the sense and magnitude of movement, 

f . Unconformities and the lr s ignif i c a nee _ , , ^ 

Given a geologic map, the student is required to trace in 
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-i -i nnneonf ormable contacts and to construct 
red pencil all nonconiormaoi conformit ies. Given a 

a cross-section displaying , , oh-h riant’ 1*1111 cor— 

cross-section of the Grand Canyon, the student w ill cor 

rectly label each formation and write its ag . 

a. Geologic maps and, their t-.ad formations 

««p saniel to the student . Prom the 

s rSSis*f« tsr 

unit. 

Unit 9 - (5 hours). -hVifl* eqrth*s crust ... 

a. Sources of heat in , |£e 8 ^^ io ns, the student will 

:s;„ g s issrsnss.sjL.- - «* «»« *»«*• 

1 . of i£neous B roc«»»o » SSS 2 “iE ” 1 * -— 

tions. 

(% Tia© classification pf_ igneous r __ ^ |*no mi n t»ock« 

l?e 5 the bulk "cKemTcal comp®sTt^»^of ^ign^^^ wll * 

the student n igneous rock in terms of its 

occurrence^ 9 texture^and minerals with the proper selec- 
tion from a list of rock names. 



d. 



The simple st ideas £f P tur e composition 

The student is given a very Jl Pi ^ cooling history of a 

diagram, and is requir . . ' m^ e student will indicate 

melt of a specif: led compo siti°n ; ^he stu^ ^ serleE . 

which phases are missing from an moo i> 



e 




f . 



S' 



The granite controversy abo _ 9t0r v observations upon gran* 
S^tS^fn^c wSch favors an igneous 
and which a metasomatic origin. 

g Sf.SriS ? JSE<,S^.=» -p - «» *•» 

England granites. 
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h* The character! at lea of extrusive rocks and the struct- 
ures associated with"Them 

’Given the description in chemical and petrological terms, 
of an extrusive deposit, the student will indicate its 
geographical locality. The student must label every in- 
dicated feature of a cut-away section of a volcano and 
tell whether it is a shield or composite. Given data on 
the thickness of a pyroclastic deposit, the student will 
draw iaopach contours upon it and indicate the prevailing 
wind direction. 

i. The classification of extrusive rocks 

For each of a series of intrusive rocks, the student will 
name the extrusive equivalent. 

. 1 . Permian and later vulcanism 

The student is given the description of an extrusive depo - 
sit and is required to locate it in time and space. 

The student will correctly write the title and the name 
of the author of the most important reference for this 
unit. 



Unit 10. (3 hows) 
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a. Metamorphism and me t amorphic reactions 

From a list of - chemical reactions, the student must select 



those applicable to metamorphism and balance them. 



b. Met amorphic facies and the petrogenetlc grid 

Given a mineral assemblage , the student will assign it 
to a met amorphic facies. The student will c ite an ap- 
proximate range of temperature and pressure for a giv- 
en met amorphic facies. 



c. The genesis of met amorphic rocks and the structures 
associated wTEh them 

The student will correctly rank each of a series of min 
eral assemblages occurring in contact and regional ter- 
rains in their order of ascending grade. 



d. The classification of met amorphic rocks 

(riven the description o? a met amorphic rock the student 
must name it. 



e. The Pre -Cambrian shields 

The student will correctly indicate on a map of the world 
the stable shield areas. 



. Metamorphism in relation to the geosyncllnes 

Given the experimental pres sure- temperature curves for 
some metamorphic reactions, the student will calculate 
the minimum depth at which they can occur. 



g< 



The Mesozoic geosyncllnes 

TKe student will roughly describe the stratigraphy of 
the Alpine geosyncline. 



mmimm 
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Unit IX. 

CL* 



The present g reat mountain ranges and their structures 
from a list of facts pertaining to^he earth«s great 
mountain ranges, the student will select those which 
the ranges share in common# 



b. Mountain ranges of the geologic £ast , thG 

GiveiTlT’list of tfie names of some important orogenies, the 
student will locate them in time and space. 



e. The important the ories of mounta in-building ^ 

THe StueEenTwiTT identify mountain-ouiiaing stages as be- 
longing to the convection, phase-change, isostatic crust 
al -shortening, or continental drift theories. 



The history of a mountain range ^ 

fEe student will assume a m5un£ain range to ^e in iso 
static equilibrium and given its density, the density of 
the substratum and the rate of erosion, will calculate 
its maximum elevation. 



e 



* T he S sWdenf will^be^fvfn a list of geological and geo- 
physical observations and will select those which are 
given as evidence for modern-day geosynclines. 



ERjt 



The student will correctly write the title nama 

of the author of the most important reference for this 

unit. 



Unit 12. 

a. 



The 3 structure and origin of the Great Lakes iron formation s 
rHven a series^of oxiaat ion-reduction reactions, the stu- 

(1) tb. ~rrj«w 

the precipitation of iron oxides, and (ii) the reaction 
which correctly expresses the reduction of iron In th 

blast furnace. 



b ‘ feJNBFSP&f&M anthracite region, the student 
will calculate the amount of coal that can be taken i 
given area by open-pit mining. 



The genesis of petroleum and tra£ structure s 
The student must indicate which p< 



The student must inaiuaoa vwi*xw** portions of^a given 8® 0< 
logic section would be favorable for the entrapment of 

oil and gas. 



d * fH fli^t^in^sfrucr^h^Eetical structure section 
showing a salt dome with sulfur and anhydrite deposits. 



e 



»S.b .i* l.t. »hd which «•« hydrothemdl. 
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f . Deposits of the precious metals and stones , _ n 

The student will c o r re cfcly associate agiven geological 
environment with a given precious metal or stone. 

a. The occurrence of radioactive ores, _ 

8 TJTven a lls€ o , f”re - mineralsT student will correctly 
associate and mineral with Its important radioactive ele- 
ment and with a likely geological mode of occurrence. 

h* The geochemical significance, of diamonds ^ ^ 4 . 

OxTthe basis of a stabil£l“ diagram ror“carbon, the student 
must decide at what minimum depth the Kimberly deposit or - 
iginated. 

i. The occurrence of*, and structures related to^, grou n d water 
UTven a topographic map with tne locality * 5 a . de P t ^ ° f 
several water wells plotted on : lt,_ the 

approximate contours on the water table. The student will 
be presented with a geologic section on which k® ™®* 
dicate likely places for springs. Given data on the rat 
of discharge of a spring, the student must calculate th 
permeability of the aquifer. 



The student will correctly write the title and the name of 
the author of the most important reference for this unit. 



Section C. 

Unit 13. r J^^°ic 8 £ vldence f 0 r climates of the past 

* driven^ a "list of plants and animals occurring as fossils, 
but having modern equivalents, the student will 0 

each organism a climatic occurrence: ®Y b “5 P 

<rbi temperate, or frigid. Given a numbered list of 
fossil animals and plants, and a map of themodern world, 
the student will write the number of the fossil on the geo 
graphical locality of its occurrence. 






b. 



A simplified model for the distribution of present-d ag 

ThHIuf ent is presented with a simplified map of the con- 
tlnents and the oceans. The student will approximately d 
USeote the climatic zones and will label each zone. For 
each*climatic zone, the student will list two character- 

istic plants. 



The stability of rock-forming minerals under atmospher ic 

Thfs^S t must calculate the weight of . f 1 *?* up t. 

the streams in the weathering of a given weight of granit • 
The student will correctly associate each of a series of 
rock types with its appropriate weathering reaction. 



a contributing to the decomposition of surface gock| 
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The development of soils In relation to cl^l c gone| 
Given 'tli© sKetch of a characteristic soil prof il # , . 

student must correctly label each horizon and assign the 
profile to a climatic zone. 



The student will correct write the title and the name of 
the author of the most important reference for this . 



Unit 14« 

ft. 



v^Hov - continental and montane 

ffiTsfe i S snS wTTl correctly indfc^ on a map modern areas 
of* glaciation. The student will correctly calculate the 
freezing temperature of seawater. 



b. The movement ^ l££ g a °5?4 he 8T8tem HoO, the student 



will 

ice. 



;lc al features ia2°2iS^J^ c ^||||f| n of a sketch 
glwial attributes of the scenery at Yosemite. 



d. Pleistoc ene approx- 

Given a map of Nortn 0< a vonca c f the Pleistocene 

wmit ? f iv ~ 

glacial stage which includes it. 



e ssKRpysgw^jBi t j^Sl^Lss .s- 

. E .oi.s».i r ““” 

related to Pleistocene glaciation. 



f * li^ei^wfH^fi^e^efr^e^l. 
Paleozoic glacial deposits. 



g< 



Theories of the lce. i£® h f ft ser ies of the elements 



— r — T .-^ectiT wr ite the title and the name of 

£ SS5S.«* "»»»■• tor ,Ms 



Unit IS. 

a. 



ii ^ilflcatlon of downslo£e movement s and their dep- 

f£gSSMli , Kr-« ~r 

ss^arsssir a.2Sjsas* ,1 ”" * p - 

pi ic able to the movement of the BlaclchawK sli • 
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b. The «Hgm<’ic»nce of downalop_e movements in the geologica l 
unconformity. 



§fron^a^f e oToifcaT^cfof s^secT icnT^E® indent will select 
the mostfavorable location for building a house. 



1. The simplest j^T^o^ec^^ aMociat ' e ^each of a series of 
with one of its most important attributes. 



e 



as sasaai.sC.asJHgHa,^.^ UmAili.^r 45 

Given a permutation f ... .elect the correct order. 
The S student S iill*cowectly rank each of a series of sub- 
stances in the order of its solubili y. 



f . The mechanics, of s u *P ! ^ T K e^llle^rge^oFa stream, the 
*«\* ? lv ?r. ^J ^s^SSin competence . Th 



For a given increase in tni 9 “ ' 6 ln compe tence. The 

student will calculate its * « ft etlon of a stream pro- 

student is given the disequilibrium portions. 

file and required to indicate disequ: t £ nding to . 

SS”.£%SS»^ P Sm. <* . «» •*•*-* 

place them in the correct order. 



6 . The principles of eros|on fiS&fiP® 1 
’Slfbfulfto study all the phenomena of sinuous streams. 



h. fianmftrphologic al consequenc es £f flfff 5 0 r"f|§?<toes of land- 
fhe student is presented with a series theae wlth a 

forms and is requiredtoassociat ^ cllmate> Pronl 

pertinent statement about, the | logy V of streams 

a topographic derive I mathematical 

rel at ion U between th! !rder of the tributaries and the num- 
ber of them. 



, , i T n l ^LL'lT'uri te the title and the name of 

S author^o^the most iiportant reference for this uni . 



Ulllt l «‘ § h |^t^srtll^ll^ f^plessure at the bottom of 



the Kindinao Deep. 



b. The composition of tly calculate the weights 

«- ,h ' 

!vaS£atl!! of a given weight of sea water. 
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d* The mechanics of ocean waves and the geomor phology o^ 

ocean shores , . . . . . 

Given "aserles of descriptions and/or sketches of inter- 
esting shoreline features, the student will identify each 
by name and correctly associate it with a geomorphological 
process. The student will invoke the law of conservation 
of momentum to explain tidal waves. 

o. Submarine topography 

The student Is given a map of the oceans showing impor- 
tant details of submarine topography. The student will 
name all indicated features. 

f . The principles of marine sedimentation 

Given the description of a marine rocK or sediment, the 
student will classify it by its oceanic environment. 



The student will correctly write the title and the name of 
the author of the most important reference for this unit. 



Unit 17. (3 hours) „ 

a. The topographic map. of California _ . 

TJTven a simpiT^topographic map of California and a numbered 
list of prominent features, (Death Valley, Mt. Whitney, etc) 
the student will write the correct number for all indicated 
portions of the map. The student will correctly calculate 
the slope of the Palm Springs tramway. 

b. The geologic map of California and sketch of Tertiary 

Given an unlabeled geologic map of California, the student 
will give the age of any designated formation. 



California landscapes and climates 

Given a photograph of a place in California, the student 
will correctly name the locality. The student will cor- 
rectly associate each of a series of localities with a 
species of lizard occurring there. 



The student wiiT" correctly write the title and the name of 
the author of the most important reference for this unit. 
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ORGANIZATION OF UNITS 



This is an introductory course in physical geology covering 
basic geologic skills and principles, earth materials, stratigraphy, 
paleontology, development of landforms, internal earth processes, 
and economic and vocational aspects of geology. 



Unit Goals and Objectives 



Note: • Unless stated otherwise stated, objectives are to be 
performed under objective test conditions (multiple choice, matching, 
true-false, or questions with 2 alternative answers (e. g., “X. does or 
does not apply")) in the classroom or laboratory without the help of 
references, and in writing. 

Unit I : Gross structure of the earth ; Unit Goal: The student will 

have a basic knowledge of the gross structure and composition of 
the earth's crust and interior and the significance of the Mohoro- 
vicic discontinuity. 

Objective 1: On multiple-choice test he will select the appropriate 

characteristics (specific gravity, composition, average thickness, 
whether solid, etc.) of the main regions (crust, mantle, etc.) of 
the earth. 75# correct. 

Objective 2: On multiple-choice test he will correctly identify 

the known and inferred nature of the Mohorovicic discontinuity. 

Objective 3 • He will draw a rough sketch showing the depth of the 
Mohorovicic discontinuity (using figures) under the Pacific 
Ocean and North America including the western cordillera and 
the central stable region. 
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„ .* rr. The Scientific Method . Unit Goal: The student will become 

I! ^iia^lorae^o- method of investigation and wall ham- 
self be able to apply it to geologic problems. 



Objective L • GiveW set of facts, kinds of facts (e. g., "**■ 
momt of sorting,'' "compositional variations") or sources of 

facts and (2) the statement of a geologic problem, he wall 
state in 75 words or less how he would go about trying to 
swer the question. 80% correct. 



ti 



am- 



effectiveness, on a multiple-choice test. 75% • 



^MSks^iMP *£ SftlfbHbfnf fand 

Sr^^be - familiar viith the basic properties of the more common 
Serais rock types and will have a basic knowledge of the 

principles of minorslogy# 

P 6 . Given a 3U ite of numtered'mnerals in the laboratory 
° bJ he will perform hardness and other to identify them, he 

will list his identifications on a lab. sheet. 80% correct. 
References may be used. 



Elective 7: Given a suite of minerals in the laboratory, he will 

^^t on the llbV sheet for each mineral its name, chemical 

iSX, S* it ’ — • 

morphic, or sedimentary rocks. 75% corr c . 



nh festive 8- Given a suite of unknown rocks in the laboratory he 
will list on the lab. sheet the major minerals in each 075* 
correct), the name (805? correct), comn»norig» (75? correct), 
SriTwhat geologic environnfent he would expect to fond each 

(60$ correct). 
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sections, and other basic diagrams. 



„ . . . TO q . He will Show reading ability of topographic maps by 

Objective 9* . . it miestions on scale, township-range 



_ , . . . 10 . He w m interpret simple geologic maps by answering 

° b °^le ihoIletiesUon^and by drawing and/or completing 
simple block diagrams and cross-sections. 
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; Objective 11: He will complete block diagrams and construct simple 

t( block diagrams and cross-sections from geologic maps involving 

fairly simple faulting and folding, 75% correct. 

Objective 12: On a matching test he will correctly identi- 

fy several lithologic symbols used on cross-sections. 75% correct. 

Objective 13: Given a set of simple stratigraphic columns, he will 

draw stratigraphic corellations between them. 
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I Unit V: Geologic Time . Unit Goal: The student will be familiar 

! with the concept and basic subdivisions of geologic time and the 

i : principal ways of dating rock units and geologic events. 

I , Objective 14: Given a list of geologic eras, periods, and Ceno- 

}. I zoic epochs he will arrange them in correct order on a matching 

» test. 15% correct. 

\ Objective 15: On a matching test he will identify the approximate 

f age in years before the present of given geologic eras, periods, 

j and epochs. 60% correct. 

i Objective 16: He will list at least three ways in which rock units 

t are assigned geologic ages (e. g., upper Miocene). Examples: 

; radiometric dating, fossils, stratigraphic relation to rocks of 

[ established age . 

[ Unit VI: Paleontology . The student will have a basic knowledge of 

j the’- principles of paleontology and its uses in geology. 

{■ Objective 17i He will match terms such as "fossil," “cast, 1 ' 

and "mold” with appropriate described processes, 80% correct. 

w 

ir ; ' ■ 

; — Objective 18: On a multiple-choice test he will identify given 

phenomena as factors or not factors likely to affect biological 
evolution. 15% correct. 
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Objective 19: On a multiple-choice test he will identify given 

suggestions as ways in which biological ivolution may or may 
not occur. 60^. 

Objective 20: On a multiple-choice test he will interpret the 

ancient environment (e. g. , shallow near-shore sea water near 
inflowing river with large silt load) of given fossil assemblages 
in light of given ecological data for given organisms* 60f% 
correct. 

Objective 21: He will match points or periods of geologic time 

and important paleontologic trends or events (e. g., Jurassic- 
Cretaceous: dinosaurs flourish). 65% correct. 

Unit VII : Geomorphology . Unit Goal: The student will have a basic 

knowledge of the principles of geomorphology including the evolu- 
tion of landforms and the effects of them of geologic structure, 

earth movements, and varieties of weathering and erosion. 

Objective 22: Given drawings of various common geomorphic fea- 

tures he will correctly identify them by name on a multiple 
choice test. 70% correct. 

Objective 23: Given descriptions of geomorphic-tectonic processes 

leading to various unnamed landforms he will select the appropri- 
ate landforms on a multiple-choice or matching test. 70% correct. 

Objective 24: Given names of rock types he will, on a multiple- 

choice or matching test, rank them in order of resistance to 
weathering and/or erosion under various given climatic conditions. 
70$. correct. 

Objective 25: He will describe correctly in 20-40 words the process 

by which caverns are dissolved in carbonate rock units. 75 % • 

Objective 26: On a matching test he will correctly identify 

descriptions of youthful, mature, and old-age topography. 

75% correct. 

Objective 27: Given columnar drawings illustrating various types 

of soil profiles, he will select on a matching test the appro- 
priate climatic conditions for the formation of each. 

Objective 2&: On a matching test, given geologic cross-sections 

with specific building sites marked on them, he will rank each 
site on its relative safety from landsliding. 

Objective 29: Given illustrations of building site preparation 

proceedures (e. g., cutting platform into hillside) on sites 
with given geologic-topographic characters, he will identify 
the safest and least safe proceedures on a multiple-choice test. 
70$ correct. 















Ilni * VIII* Igneous Hocks and Processes . The student mil have a basic 
^^^ES^dge^rthS ’common - igneous rocks and their origins and an under- 
standing of the more important igneous processes 

Objectives 7 and 8 in more detail for ignous rocks. 

Objective 30: Given magmas of various compositions he will iden- 

tify by^ name on a multiple choice test the volcanic and plutonic 
rocks which would result from cooling without further difiere 

tiation. 65$. 

Obiective 3 1: Given a magma of a given composition he will identi- 

fy on a multiple choice test a rock formed after further dif- 

ferentiation. 

Objective 32: He will identify terms describing given volcanic and 
plutonic phenomena on a matching test. 70% correct. 

Objective 33: He will match names of types ^ 

with their characteristics on a matching test. 75% correct. 

nr. qerHmpntarv rocks and processes. Unit goal: The student 

h ave^a'basic^ knowl e d g e - oftheHioiiimon sedimentary rocks and 
an understanding of their uses in interpreting geologic history. 

Objectives 7 and 8 in more detail for sedimentary rocks. 

Objective 34: Given a short list of sediments of varying ages, 

° J he wSl Grange them in correct vertical order of occurrence 
in a stratigraphic sequence on a matching test. 100% correct. 

nb-ter+ive 85- He w ill select the best interpretations of deposi- 
° tional environments of sediments based ondepositiona^ ^ructures 

such as ripple marks, mud cracks, and turbidites on a mul p 
choice test. 60$ correct. 

Objective 36: Given a list of sedimentary rocks, he will match them 

°with depositional environments. 70% correct. 

nbwt-ive 87- Given stratigraphic cross sections and columns on 
a mSunle choice test, he will pick the best interpretations 
of depositional, tectonic, and/or erosional history of source 
and depositional areas. 

jiyvi +■ y Metamorohic rocks and processes. Unit Goal: The student 

hffg Medii and upstanding of metamorphic 

rocks and processes of metamorphism. 

Objectives 7 and 8 in more detail for metamorphic rocks. 



objective 38: Given the mineral composition of an original sedi- 

mentary, igneous, or metamorphic rock, he will select on a 
multiple-choice test the appropriate mineral assemblage or de- 
scriptive name for the metamorphic equizalent in a given meta- 
morphic grade. 65$ correct. 

Objective 39: Given mineral assemblages of metamorphic rocks, 

he will choose on a multiple-choice test the appropriate meta- 
morphic grade and/or the best choice of metamorphic environment 
(e. g., high temperature and low pressure, or contact aureole 
of a pluton). 65$ correct. 

Unit XI : Folding and faulting . Unit Goal: The student will have 

basic knowledge and understanding of (1) the more common kinds of 
folds and faults and their interpretation, causes, and effects, 
and (2) the causes and effects of earthquakes and ways of mini- 
mizing earthquake damage. 

Objective 40: On a multiple choice test the student will match 

cross-sectional and/or block diagrams of folds and faults with 
their names and styles (e. g., anticline, dome, similar folding, 
normal fault). 75$ correct. 

Objective 41: He will match styles of folding and faulting with the 
best choices of stress-load-temperature conditions during folding. 
65$ correct. 

Objective 42: He will describe with at least 80$ accuracy in 

60-200 words the mechanism of fault movement covering creep, 
buildup of stress, manner and distance of breakage, and after- 
shocks . 

Objective 43s He will correctly identify on multiple choice 
questions the focus and the epicenter of an earthquake. 

Objective 44 1 He will correctly name and describe in 10-35 words 
each the 3 types of earthquake waves and will indicate their 
relative speeds. 

Objective 46: He will note correctly whether he would expect 

relatively heavy, average, or relatively light earthquake . 
damage for 4 of 6 types of building sites (e. g., loose fill, 
bedrock). 

Objective 47: He will list correctly in 20-40 words each 3 features 

in the design of buildings which should help to make them rela- 
tively resistant to major earthquake damage (e. g., steel frame) 
and will explain why they should have this effect. 
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, Tn1t YTT. <lw.t.onie Synthesis. Unit Goals The student will have a 
^ and, especially present hypotheses , 

renarding regional and global tectonics and will be able bo cri- 
tically evaluate and synthesize the geologic data upon which they 
are based' ^ In doing so he will develop a feeling for the nature 
S the science of geology and a feeling for the grand scale on 
which c'ir earth, not to mention the universe, moves and changes. 

Objective 48: On a matching test; he will match given data (e.g. , 

’’fit" of South America and Africa) and the appropriate g . 
tectonic hypotheses or groups of hypotheses. 70% correct. 

Obiective 49: Outside of class he will write a P a P er .^”J;? 

double-spaced typewritten pages or the equivalent handwritten) 

outli ning his tectonic synthesis or supporting a previously- 
described 5 (with reasons ). Use of outside reference material 
is encouraged; this is to be documented in footnotes on each page 
or in the back of the report. The purpose of the paper is to stimu- 
late the student to synthesize, evaluate, and use a wide range o 
the geologic material we have covered and that which he digs up 
in references by attacking a specific problem using the scientific 
method; he also gains experience in finding references and find 
out part of what is available. Grading will not be on tightness 
of synthesis but on the quality and level of thingking.etc.The 
paper is due during the last week of classes, and will n 
very heavily toward the course grade since it is intended to be 

mainly a stimulus for the student. 

Tin-it YTTT- Economic Geology. Unit Goal: The student (1) will have a 

^MlTtaoii^f'lh^re important economic mineral resources of 
the earth and an understanding of their origins and the principles of 
theiHocaSzaSo™ and (2) vdll have a basic understanding of the 
methods of recovery of these resources. 

Objective 50: The student will match given economic manuals with 

given modes of occurrence (e. g., placer deposit). 70* correct. 

Obiective 51: Given diagrams with numbered points, he will identify 

°on a multiple-choice test likely places for petroleum accumula- 

tions • 

Obiective 52: He will identify on a matching test from diagrams 

4 out of 6 parts of a typical mine ( e. g., shaft, adit;. 

Unit XIV: Vocational Information . Unit Goal: The student ^will have a 

bSTc knowledge of the main career opportunities in the field oi 

geology and an understanding of the activities and training asso- 
ciated with each. 



Objective 53: Given examples of professional duties (e. g., study 

of seismic profiles to find buried anticlines) and geologic 
careers ( e. g., petroleum exploration geologist) he will match’- 
them on a matching test. 

Objective 54: On a matching test he will match given geologic work 

types and given ammounts and types of training required. 
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